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PREFACE 


Mai  ntenance  organ i zat i ons  have  evolved  over  time  because  of 
the  env i r onmen  t ,  technology,  sice,  and  mission.  This  study 

addresses  the  basic  question  of  how  today’s  maintenance 

organizations  support  the  Air  Force’s  new  logistics  concept  of 
operations.  First,  background  research  examines  basic  management 
theory,  the  historical  development  of  Air  Force  maintenance 
organ i zat i ons ,  and  today’s  overall  logistics  concept  of 

operations.  Then,  centralized  maintenance  used  by  Military 
Airlift  Command  (MAC)  and  decentral i zed  maintenance  as 
exemplified  by  the  Tactical  Air  Forces  (TAF)  and  Strategic  Air 
Command  (SAC)  are  described.  The  background  and  descriptions 
provide  a  basis  to  identify  potential  impacts  the  organizational 
structure  of  these  organ i zat i ons  may  have  in  supporting  the  new 
logistics  concept  of  operations. 

This  project  also  provided  an  opportunity  to  familiarize 
myself  with  current  maintenance  organizations  at  the  operational 
wing  level.  Having  been  in  education  and  career  broadening 
assignments  for  the  past  four  years,  this  research  was  welcome 
preparation  for  return  to  the  flightline.  Without  help  and 
support  this  project  would  have  been  much  more  difficult.  I  wish 
to  express  my  appreciation  to  Lt  Col  David  M.  Rigsbee  of  the  Air 
Force  Logistics  Management  Center  for  providing  vital  information 
to  get  this  project  off  the  ground.  Also,  Major  Charles  F.  Holsen 
for  his  guidance  and  editorial  assistance  as  my  academic 
advisor.  Finally,  a  special  thanks  to  my  wife,  Jo,  for  her 
patience  and  encouragement  during  this  project. 
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EXECUTIVE  SUMMARY 


Part  of  our  College  mission  is  distribution  of  the 
students’  problem  solving  products  to  DoD 
sponsors  and  other  interested  agencies  to 
enhance  insight  into  contemporary,  defense 
related  issues.  While  the  College  has  accepted  this 
product  as  meeting  academic  requirements  for 
graduation,  the  views  and  opinions  expressed  or 
implied  are  solely  those  of  the  author  and  should 
not  be  construed  as  carrying  official  sanction. 


‘insights  into  tomorrow J 


REPORT  NUMBER  83-i41o 

AUTHOR(S)  MAJOR  STANLEY  L.  JUSTICE,  U3AF 

TITLE  ALTERNATIVE  MAINTENANCE  ORGANIZATION  STRUCTURES 
FOR  OPERATIONAL  MINGS 

I.  EiiOESS^.  This  study  seeks  tc  determine  if  current  mainte¬ 
nance  organization  structures  adequately  support  the  new  Air  Force 
logistics  concept  of  operations.  Ey  evaluating  :sa  i  n  tenance  organ¬ 
ization  structures,  potential  impacts  on  support  to  the  overall 
logistics  concept  o-f  operations  can  be  identified. 

II.  P  r  ofc  J.  em  .  Maintenance  organizations  have  evolved  over  the 
years  to  meet  specific  mission  requirements  in  a  var iety  of  com¬ 
bat  and  peacetime  environments.  Centralized  and  dec en t r a 1 i zed 
structural  characteristics  influence  the  degree  of  flexibility 
and  responsiveness  within  an  organization.  Further,  the  manage¬ 
ment  philosophy  inherent  with  different  structures  can  have  a 
direct  imoact  on  the  self-suff loisncy  of  the  mai n tenance  organ¬ 
ization.  cor  the  first  time  in  recent  years,  a  logistics  concept 
of  operations  focuses  all  logistics  disciplines  on  the  harsh 
combat  environment.  If  maintenance  organization  structures  are 
not  effective,  our  ability  to  survive  and  win  may  be  in  jeopardy. 

III.  D ai a .  First,  management  theory  provides  a  f r smew or h  for 
understanding  classical  and  behavioral  organizational  design 
approaches.  The  classical  supports  the  bureaucratic  system  while 
the  behavioral  approach  advocates  a  more  participator/  system. 


CONTINUED 


Centralization  and  decentre 1 i zat  i  on  parallel  these  approaches 
respect i vel v.  Second,  history  shews  that  central  1  sat  ion  worked 
to  focus  maintenance  effort  and  improve  ef-ficiency  durin 
after  World  War  II.  Decentralized  organ i zat ions  promote 
ibility  at  the  or  can  1 zat i ona 1  maintenance  level  in  Korea  while 
centralized  intermediate  level  maintenance  provided  efficient 
support  from  sanct  „ar  i  es  in  Japan.  Curing  Vietnam  the  attempt 
to  decentr?  1  i  :e  under  the  squadron  maintenance  organization  wu  s 
ill  ccr.csi.ed  and  ended  in  a  return  to  the  centralized  concept. 
Tsdav  we  see  examples  of  both  s  centralized  and  decentr »i i zee 
organic  at  in  n  s  w  hich  are  described  in  detail  i n  tr.e  stud,  . 

Third,  the  new  concept  of  operations  pi  ovides  the  ter.chmark  L , 
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CHAPTER  ONE 


INTRODUCTION 


Thesj_s 

The  logistics  dimension  of  war  has  throughout  the  history  of 
armed  conflict  directly  affected  its  prosecution  and  ou tcome .  > 4 : i > 
Pear  Admiral  Henry  E.  Eccles  stated,  "In  all  war  situations,  tne 
actions  and  decisions  of  command,  whatever  the  level,  are  based  on 
a  blend  of  strategical,  logistical,  and  tactical  plans."  v4:i; 
Maintenance  is  a  major  function  of  the  logistics  element  direct!,, 
involved  in  the  application  of  ar  power  in  the  prosecution  of 
modem  warfare.  If  this  critical  function  is  n o t  organized, 
trained,  and  equipped  to  support  tactical  and  strategic  operations 
i  r.  the  hostile  env  i  r  onmen  t  of  war  ,  our  ability  to  effectively  en¬ 
gage  an  adversary  and  win  will  be  seriously  compromised. 

The  structural  orientation  of  maintenance  organizations  can 
have  a  significant  impact  on  the  way  maintenance  responds  to  tne 
demands  of  combat  operations.  The  concept  of  centr al i zat ion/ as¬ 
cent  rali  ration  of  authority  lies  at  the  heart  of  Air  Force  main¬ 
tenance  organization  design.  Where  along  the  continuum  between 
cer  tralized  control  an  d  decentralized  control  an  orgaru  rat .in 
operates  is  dependent  on  many  factors.  An  understanding  of  how 
organization  size,  technology,  environment,  and  tradition  shape 
the  wav  major  commands  organize  their  maintenance  functions 
will  enable  leaders  to  better  meet  the  logistics  challenges  of  the 
future. 

Purpose 

To  provide  a  better  understanding  of  how  organizational  uesign 
impacts  the  wav  maintenance  meets  the  requirements  outlined  in  the 
Air  Force  logistics  concept  of  operations,  this  research  will 
focus  on  practice  and  theory.  First,  this  study  will  trace  the 
development  of  maintenance  organizations  in  the  Air  Force  since 
becoming  a  separate  service  and  shows  the  evolution  of  maintenance 
emphasis  from  centra  1  1 zat i on  to  d ecen t r a  1 i z a t i on .  Second,  the 
project  investigates  rnanagernen  t  theory  to  provide  insight  into  the 
possible  advantages  and  disadvantages  encountered  as  organizations 
move  along  the  central lzation/decentral ization  spectrum.  Third, 
this  study  uses  the  current  logistics  concept  of  operations  as  a 
benchmark  to  assess  potential  shortcomings  in  maintenance.  Meeting 
these  objectives  required  selection  of  a  basic  methodology. 
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hodoiogv 

For  this  research  effort  a  literature  review  was  selected  as 
the  most  expedient  method.  Current  and  historical  Air  Force 
documents  are  the  basis  for  describing  maintenance  organizations, 
past  and  present.  Management  texts,  articles,  and  research 
reports  provide  the  essential  tools  to  analyze  the  impact  of 
organizational  design  considerations. 

Over.vj.ew 

The  first  part  of  this  project  provides  the  baci.gr  ouna  in 
management  theory,  shows  examples  of  Air  Force  maintenance  practice 
from  WW-II  to  the  present,  and  outlines  significant  aspects  of 
the  current  logistics  concept  of  operations.  This  background  leads 
to  a  description  of  centralized  maintenance  organization  e> ampli¬ 
fied  by  Military  Airlift  Command  (MAC).  Then  the  decentralized 
systems  employed  in  the  Tactical  Air  Forces  (TAF)  and  Strategic 
Air  Command  are  described.  The  final  chapter  concludes  with  an 
analysis  of  the  role  of  c en t r a  1 » z at i on / decen t r a  1 i z at  1  on  and  the 
poter  t ial  impact  of  current  organizational  design  on  supporting 
today’s  logistics  concept  of  operations. 


CHAPTER  TWO 


BACKGROUND 

Organizing  is  one  of  the  -functions  of  management  taught  in 
government,  industry,  and  the  military.  From  experience  various 
theories  evolved  as  to  how  organizations  should  be  designed  to 
meet  their  missions.  Classical  design  theory  is  illustrated  in  the 
development  of  Air  Force  maintenance  organ i zat i ons.  Investigating 
the  major  tenets  of  classical  design  theory  helps  one  understand 
this  development.  Behavioral  science  challenged  classical  theor y 
and  some  Air  Force  major  commands  shifted  organizational  emphasis. 
The  organizational  concept  of  central i zatiDn  seems  to  have  shifted 
most.  This  chapter  focuses  on  management  theory,  Air  Foroe  appli¬ 
cation,  and  the  current  logistics  concept  of  operations.  These 
theoretical,  historical,  and  environmental  perspectives  provide  a 
benchmark  to  evaluate  current  organ i zat i ons 

MANAGEMENT  THEORY 

Classical  design  theory  has  its  roots  in  scientific  manage¬ 
ment,  classical  organization  theory,  and  bureaucratic  theory.  (2: 
£1)  The  behavioral  approach  developed  with  a  strong  influence 
from  the  social  sciences.  More  recently  a  contingency  (situa¬ 
tional)  approach  has  integrated  the  approaches  to  organizational 
design.  ( 6 : 2F5 ) 


CJ_s  ss^c  a_l_  Design  Theory 

This  approach  to  organizational  design  evolved  around  the 
turn  of  the  century.  Three  major  areas  combined  to  form  the  clas¬ 
sical  design  theory. 

Go_i  =;r.i_i_i_i  c  Management.  Fredrick  W.  Taylor  was  a  leader  in 
developing  the  concept  of  scientific  management.  His  research 
focused  on  work  done  at  the  lowest  level  of  the  or  gam zat i on . 
(2(61)  Scientific  management  produced  concepts  emphasizing 
spec i a  1 i z at i on ,  rules,  training,  planning,  standards,  and  wage 
incentives.  Taylor  and  others  developed  systematic  methods  in 
order  to  increase  productivity  and  efficiency  of  the  work  force. 
These  concepts  and  methods  were  not  directly  applied  to  the 
broader  problem  of  organ i zat i on  design.  (2:61) 

Classical  IJ2.±S£:2  ■  Scientific  management  lacked 

the  view  of  the  organization  as  a  whole.  The  French  engineer 


Henri  Fayol  provided  a  theoretical  basis  -for  overall  management 
of  organ i zat i ons .  He  distinguished  between  operating  and 
managerial  activities.  His  five  functions  of  management: 

planning,  organizing,  commanding,  coordinating,  and  controlling, 
are  basic  to  any  management  training  today.  Additionally,  Fayol 
proposed  fourteen  principles  a*  management  to  guide  managers  in 
resolving  problems.  (6:51-53)  The  authors  of  Orgajni^at^onsJ. 

H-truc  t.iill©.i.  EH2££SSj_  Behavior  grouped  five  of  Fayol’ s  principles 
which  impact  structural  cons i der at i ons .  They  are: 

1.  The  principle  of  division  of  work.  According  to  Fayol 
the  division  of  work,  or  specialization  of  labor,  is  a 
natural  means  to  produce  more  arid  better  work  with  the 

s  am  e  effort... 

2.  The  principle  of  unity  of  direction.  The  jobs  which 
result  from  implementing  the  division  of  work  principle 
must  be  regrouped  if  there  is  to  be  coordinated  effort... 

3.  The  principle  of  cen t r a  1 i z at i on .  The  process  of 
increasing  and  decreasing  the  authority  of  managers  is 
termed  central ization-decentral ization. . . 

4.  The  principle  of  authority  and  respons i b i 1  i  ty .  This 
principle  states  that  there  must  be  some  relationship 
between  the  r espons i b i 1 i t y  Df  a  manager  and  the  authority 
that  he  exercises!  the  desired  relationship  is  equality 
between  the  two. . . 

5.  The  scalar  chain  principle.  The  natural  result  of 
implementation  of  the  preceding  four  principles  is  the 
creation  of  a  graded  chain  of  superiors  from  the 
"ultimate  authority  to  the  lowest  ranks. *. . . (2:70-71) 

Classical  organization  theory  stressed  application  of  these  prin¬ 
ciples  in  planning  the  organization. 

Bur eauc£at,ic  Theory.  The  German  sociologist  Max  Weber  wrote 
about  the  dominant  classical  organ i zat i ona 1  design,  bureaucracy. 
Weber  outlined  the  significant  characteristics  of  a  bureaucracy 
which  he  believed  was  the  “one  best  way"  to  structure  all  types  of 
organ  i  zat  ions.  (6:239)  Peter  M.  Blau  in  Ojn  The  Nat  iff  e  Or. 
Organ i zat i ons  selected  the  following  six  as  most  important: 

1.  Organizational  tasks  are  distributed  among  various 
positions  as  official  duties.  Implied  is  a  clear  cut 
division  of  labor  making  possible  a  high  degree  of  spe¬ 
cial  ization. . . 

2.  The  positions  or  offices  are  organized  into  a  hier¬ 
archical  authority  structure... 

3.  A  formally  established  system  of  rules  arid  regulations 
governs  official  decisions  and  actions... 

4.  There  is  a  specialized  staff  whose  task  is  to  maintain 
the  organ  i  zat  i  or.  and,  in  particular,  the  lines  of  corn- 

mu  n  i cat i on  in  it... 
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5.  Officials  are  expected  to  assume  an  impersonal  orien¬ 
tation  in  their  contacts  with  clients  and  with  other 
o-f-ficials.  .  . 

£ .  Employment  by  the  organization  constitutes  a  career 
•for  officials...  Employment  is  based  on  technical 
qualifications...  (1:30-31) 

Clearly,  the  elements  of  scientific  management,  classical  organi¬ 
zation  theory,  and  bureaucratic  theory,  are  intertwined.  These 
theories,  which  shaped  classical  design  theory,  have  come  under 
criticism  from  those  who  favor-  a  more  behavioral  orientation. 
Specific  criticisms  include  excessive  red  tape,  inflexibility, 
dominance  of  authority,  and  position  protection.  This  led 
researchers  to  investigate  other  approaches.  At  the  opposite  ena 
of  the  spectrum  from  classical  design  theory  is  the  behavioral 
approach . 

Rensis  Likert  and  Warren  Ben nis  developed  alternative  means 
to  address  organ i zat i onal  design  considerations.  They  believed 
the  behavioral  approach  was  the  best  way. 

System  4.  Likert  believed  the  classical  approach  was  not 
capable  of  responding  to  environmental  changes.  The  alternative 
he  called  System  4  was  based  on  eight  process  dimensions.  Andrew 
Szilagyi,  Jr’s  book,  Management,  And  Perf  ormance .  describes  these 
processes,  outlined  here.  The  leadership  process  focuses  on  con¬ 
fidence  and  trust  between  superior  and  subordinate.  The 

motivational  process  emphasizes  par t i c i pat i on .  The  commun i cat i on 
process  permits  free  flow  throughout  the  or  gari  i  zat  i  on .  The 

interaction  process  among  superiors  and  subordinates  involves 
goals,  methods,  and  activities.  The  decision  process  is  decen¬ 
tralized,  The  goal  setting  process  encourages  group  participation 
in  setting  high,  realistic  goals.  The  control  process  emphasizes 
self-control  and  problem  solving  throughout  the  organization. 
Performance  goals  are  high  and  actively  sought  by  superiors.  (5: 
2°4  ) 

Szaligyi  also  shows  how  Likert  contrasts  a  negative  tor  each, 
processes  in  classical  approach.  The  leadership  process  is  void 
of  confidence  and  trust.  Motivation  is  based  on  physical,  secur¬ 
ity,  and  economic  needs  through  the  use  of  sanctions  ana  fear. 
Commun i cat i ons  flows  downward  and  gets  distorted  and  inaccurate. 
Interaction  is  closed  and  restricted.  The  decision  process 
occurs  only  at  the  top  of  the  organization  and  is  relatively 
centralized.  Goal  setting  at  the  top  of  the  organization 
discourages  participation.  The  control  process  is  centralized 
and  emphasizes  fixing  blame  for  mistakes.  Performance  goals  are 
low  and  passively  sought  by  managers.  (5:294)  This  negative  view 
of  classical  theory  was  shared  by  Warren  Bennis. 


Ben  n_i  Prediction.  Bennis  forecasts  the  demise  of  bureaucracy 

because  o-f  the  inability  to  manage  tension,  frustration,  and  con¬ 
flict  between  individual  and  organizational  goals.  (6:293)  Also, 
the  rigid  structure  of  bureaucracy  will  not  be  flexible-  enough  to 
adapt  to  rapid  changes.  Both  Likert  and  Bennis  emphasize  a  par¬ 
ticipatory  style  of  management  organization. 

Classical  theory  and  the  behavioral  approach  are  extremes 
which  claim  to  be  the  one  best  way.  Between  these  extremes  lies 
the  compromise  which  integrates  the  positive  aspects  of  classical 
theory  with  the  behavioral  approach.  One  aspect  which  continues 
to  receive  significant  attention  in  Air  Force  maintenance  organ¬ 
izations  is  centralization/decentralization. 


Cen  t  raX_i.zat  i.on_/  Decen  t,r aj.j.^a  t.J.o.n 

Szilagyi  defines  centralization,  "as  that  situation  in  which 
a  minimal  number  of  job  activities  and  a  minimal  amount  of 
authority  are  delegated  to  subordinates.”  (6:715) 

Van  de  Ven  and  Ferry  (1930)  define  central ization  as 
"the  locus  of  decision  making  authority  within  an  organ¬ 
ization.  When  most  decisions  are  made  hierarchical ly, 
an  organization  is  considered  centralized;  a  decentral¬ 
ized  unit  generally  implies  that  the  major  source  of 
decision  making  has  been  delegated  by  line  managers  to 
subordinate  personnel.”  (3:115) 

The  central  theme  in  both  definitions  is  the  level  at  which  deci¬ 
sions  are  made.  The  degree  to  which  an  organization  chooses  to 
centralize  decision  authority  is  dependent  on  size,  technology, 
and  the  env i r onraert .  Air  Force  maintenance  organizations  have 
employed  varying  degrees  of  central i zat i on  in  organizational  de¬ 
sign  through  the  years. 


M?  PORCE  M£lNI£N£NCjr  ORG ANI.Z AT J.0N  DEVELOPMENT 

W2LXX  War  XX 

Eur oeean .  Theater  maintenance  was  organized  into  four  ech¬ 
elons.  The  first  two  covered  routine  servicing  and  repairs  and 
preventive  maintenance  limited  by  organ i zat i ona 1  equipment.  The 
maintenance  personnel  assigned  to  operational  squadrons  performed 
these  two  first  levels  with  crew  chiefs  responsible  for  their 
aircraft.  Level  three,  similar  to  today’s  intermediate  level, 
repaired  components  removed  from  the  aircraft.  Personnel  at  this 
level  were  assigned  to  sub-depots  under  Air  Service  Command. 
Depot  maintenance,  level  four,  was  performed  at  Air  Service  Com¬ 
mand’s  main  depots.  This  arrangement  created  problems  in  two 
ways.  First,  at  the  lower  level  one  organization  could  be 
working  round  the  clock  while  another  unit  at  the  same  base  was 
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not.  Second,  third  level  maintenance  was  not  always  working  with 
the  same  priorities  as  the  operational  unit.  (4:100) 

Pacific.  Prior  to  1944,  maintenance  in  the  Paci-fic  followed 
the  same  concept  used  in  Europe.  However  in  June  1944,  General 
Arnold  directed  the  reorgan  i  zat  i  on  of  maintenance  in  XX  Bomber- 
Command.  First  through  third  echelon  maintenance  resources 
were  conso 1 i dated .  Functional  shops  and  centralized  control  were 
established  with  responsibi 1 ity  to  support  all  assigned  aircraft. 
"Although  the  reorganization  received  resistance  from  various 
units,  General  Lernay  gave  strong  support."  (4:101)  "Major- 
General  Curtis  Lernay  improved  aircraft  i  n -comm  i  ss  i  on  rates  by 
introducing  the  centralized  maintenance  concept  that  became  SAC’S 
standard.”  (4:104) 

Another  innovation  in  aircraft  maintenance  was  introduced  by 
Brigadier  General  William  H.  Turner  in  the  China-India  campaign 
flying  over  the  Hump.  General  Turner  increased  reliability  and 
decreased  maintenance  time  with  his  Production  Line  Ma i n tenance . 
Aircraft  were  towed  through  a  series  of  maintenance  stations 
manned  by  specially  trained  crews  tasked  to  perform  specific 
operations.  (4:128)  This  system  complimented  the  centralized 
organization  concept. 

War 

State^^®-  The  centralized  maintenance  concept  was  not 
adopted  Air  Force  wide  following  the  war.  Brigadier  General 
James  R.  McCarthy  described  his  first  experience  in  maintenance 
at  Duke  Field,  Eglin  AFB ,  Florida  i  r.  1952. 

There  was  rc  job  control  element  as  we  know  it  today. 

Each  afternoon  the  squadron  maintenance  officer  would 
review  the  status  of  the  aircraft  and,  with  the  advice 
of  his  officers  arid  senior  MCOs,  would  determine  which 
aircraft  would  fly  assigned  missions  the  next  day.  (8:49) 

At  the  outset  several  problems  hampered  maintenance. 
First,  maintenance  organizations  were  not  standardized.  Second, 
the  fluid  nature  of  the  front  arid  operational  limitations 
required  fighter  and  1  i  ght /rned  i  urn  bomber  wings  to  forward  deploy 
and  disperse  frequently.  Third,  intermediate  level  maintenance 
had  difficulty  moving  and  setting  up  support  equipment.  Finally, 
the  environment  was  extremely  harsh  and  facilities  very  limited. 

Fifth  Air  Force  attempted  to  resolve  these  problems  Dy 
setting  up  an  Intermediate  Maintenance  Support  Unit  in  Japan. 
Aircraft  were  flown  there  for  preventive  maintenance  and  repairs 
above  the  or  gar:  i  zat  i  ona  1  level.  "The  lack  of  centralized 

scheduling  system  closely  coordinated  with  operating  units 
resulted  in  backlogs  of  as  marry  as  25  aircraft  awaiting  repair." 
(5: 246  > 
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The  problem  was  solved  when  Rear  Echelon  Maintenance 
Combined  Operations  (REMCO)  was  established.  By  combining  the 
intermediate  level  maintenance  -functions  o-f  two  wings  at  safe 
rear  area  bases  in  Japan,  the  operating  wings  became  more 
flexible.  Using  A_ir  Force  Product  i  on  Control  as  guidance,  REMCO 

established  a  centralized  control  structure  with  a  Production 
Control  Chief,  Work  Order  Planning,  Material  Control,  Scheduling, 
and  Analysis  sections.  Thus,  REMCO,  a  form  of  centralized  inter¬ 
mediate  level  maintenance,  proved  to  be  an  effective  means  to 
solve  the  problems  encountered  in  Korea. 


I.a.t!l=:ryen,i  no  Years 

Between  the  end  of  the  Korean  War  and  the  Vietnam  War, 
technical  advances  in  weapon  systems  led  to  increased  specializ¬ 
ation  and  a  formally  centralized  maintenance  concept.  Air  Force 
Manual  (AFM)  66-1,  Maintenance  Management  Policy,  was  published 
in  September  1956  as  a  command  option,  but  later  became  mandatory 
Air  Force  wide  in  195S.  (4:150-151)  This  was  the  first  standard¬ 

ized  maintenance  organization  system.  It  established  a  chief  of 
maintenance  and  staff  function  responsible  for  centralized  lumIi ul 
of  all  maintenance.  AFM  66-1  provided  for  functional  maintenance 
squadrons  to  perform  maintenance.  This  system  professed  central¬ 
ized  control  and  decentralized  execution;  however,  from  an  organ¬ 
izational  design  perspective,  the  system  exhibited  many  classical 
organizational  theory  char ac ter i st i cs .  For  example,  bureaucratic 
hierarchy,  job  specialization,  centralized  control,  and  strict 
rules  we>~e  common  traits  of  the  system. 


V_i.et.  nam 

Early  in  the  war  Pacific  Air  Forces  (PACAF)  tried  a  new  con¬ 
cept  in  Southeast  Asia  which  was  also  being  implemented  in 
Tactical  Air  Command  (TAC).  Organizational  maintenance  personnel 
and  munitions  load  crews  were  assigned  to  the  flying  squadrons. 
While  the  flight  line  maintenance  personnel  were  assigned  to  the 
flying  squadron,  the  maintenance  officer  still  worked  for  the 
chief  of  maintenance.  Further,  the  chief  of  maintenance  staff 
planned,  scheduled,  and  controlled  the  maintenance  personnel. 

The  conflicts  introduced  by  this  new  conceptled  PACAF  to  return 
to  the  AFM  66-1  structure  by  the  end  of  1966.  (4:160)  TAC  went 

back  to  AFM  66-1  after  the  war. 

Post. 

After  Vietnam,  maintenance  organizations  were  all  basically  AFM  66- 
1  organizations.  Two  factors  caused  TAC  to  reevaluate  the 
effectiveness  of  AFM  66-1  for  tactical  air  forces.  First,  TAC 
units  deploy  as  squadrons,  but  AFM  66-1  was  oriented  to  a  total 
wing  concept.  Second,  the  1973  Arab/ Israeli  War  showed  that  by 
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crass  utilizing  personnel  sortie  rates  could  be  significantly  in¬ 
creased.  (7:46)  TAC  undertook  a  new  concept  of  maintenance 
aimed  at  more  effective  support  o-f  the  operational  mission  and 
increased  readiness  -for  deployment  cent  i  ngenc  i  es .  The  new  organ¬ 
izational  structure  was  called  Production  Oriented  Maintenance 
Organization  (POMO)  and  was  initially  tested  in  1975.  (7:46) 

Three  new  squadrons  were  developed;  Aircraft  Generation  Squadron 
(AGS),  Component  Repair  Squadron  (CRS),  and  Equipment  Maintenance 
Squadron  (EMS).  (4:182)  The  squadrons  perform  two  -functions: 
on-equipment  maintenance  which  are  actions  to  service  or  return 
the  aircra-ft  to  operational  ready  status  and  of  -f -equ  i  prnen  t  main¬ 
tenance  which  returns  components  removed  -from  the  aircraft  to 
service.  AGS  is  the  primary  on-equipment  squadron.  While  the 
overall  maintenance  organization  falls  under  the  Deputy  Commander 
fcr  Maintenance  (DCM),  the  controlling  staff  function,  Job  Con¬ 
trol,  tool;  on  a  monitoring  and  coordinating  role.  Production 
decision  mailing  was  delegated  down  to  the  squadron  level.  This 
concept  achieved  a  much  greater  degree  of  decen t r a 1 i za t i on . 

Over  the  years  maintenance  organizations  have  changed 
significantly.  Whether  the  change  was  to  greater  or  lesser  cen¬ 
tral  iz=f  ion  appears  more  a  function  of  the  operational  environ¬ 
ment  than  application  of  abstract  theories.  Toward  the  end  of 
WW-II,  centralized  maintenance  was  adopted  to  overcome 
inefficient  application  of  maintenance  resources  in  support  of 
the  air  war  in  the  Pacific.  REMCO  was  used  in  Korea  to  offset 
vulnerability  of  intermediate  maintenance  in  forward  areas. 
Squadron  maintenance  was  tried  in  Vietnam  where  there  was  no 
threat  from  the  air.  Basic  organizational  conflict  caused  this 
system  to  be  abandoned.  After  Vietnam,  TAC  still  needed  a  system 
tailored  to  its  deployment  concept.  The  Middle  East  War  of  1973 
showed  the  volatile  nature  of  modern  conflict  and  the  need  to  be 
more  flexible.  These  historical  developments  teach  that  to  be 
effective  in  today’s  environment  the  maintenance  organ i zat i on 
must  be  structured  as  an  integral  part  of  the  larger  logistics 
concept  of  operations. 


LOGISTIC S  CONCEPJ  OF  OPERATIONS 

During  1937,  Air  Staff  and  MAJCOM  logistics  staffs  developed 
a  logistics  concept  of  operations  which  provided  an  assessment  of 
the  combat  environment,  identified  deficiencies,  and  outlined  an 
overall  logistics  concept.  The  concept  focuses  on  integrating 
logistics  functions  with  operational  requirements.  This  section 
summarizes  the  major  environmental  aspects  and  the  tenets  of  the 
concent.  Additional  environmental  insight  was  drawn  from 

"Proj  ect  RELOOK.  " 

The  Environment 

The  logistics  concept  of  operations  describes  the 
environment  in  four  broad  areas. 
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-  High  levels  of  combat  attrition  for  platforms,  support 
equipment  and  other  combat  inventories.  Attrition  levels 
will  vary  dependent  upon  the  level  of  conflict  and  the 
theater  of  operation. 

-  Vulnerabi 1 ity  of  fixed  sites  due  to  accuracy  and  leth¬ 
ality  of  weapons  as  well  as  sabotage.  Each  theater  needs 
to  treat  the  vulnerabi 1 ity  of  assets  based  on  the  threat. 

-  High  levels  of  consumption  (munitions,  POL,  spare  parts, 
consumables)  by  our  weapons  platforms  can  be  anticipated, 
but  consumption  is  different  among  various  theaters. 

-  Industrial  production  will  require  months  to  gear  up  to 

demand .  (17:2) 

The  intensity  of  the  threat  as  shown  is  dependent  upon  the 
theater.  Proj.ect  EELQ2E  EtiSSe  I.V  Re£or_t.  ( Log  istics  Concept )  des¬ 
cribed  the  European  theater  as  follows: 

The  airfield  environment  in  a  central  European  war  wiil 
be  characterized  by  heavy  and  sporadic  attacks,  with 
severe  damage  to  runways,  taxiways,  unhardened  facilities, 
communication  networks,  and  utility  systems.  Communi¬ 
cation  and  transfer  of  logistical  information  will,  at 
unpredictable  times,  be  virtually  impossible  due  to  a 
combination  of  attack  damage  and  saturation.  Due  to 
battle  damage,  sabotage,  and  infiltration  by  trained 
agents,  sympathizers,  and  operational  maneuver  groups, 
physical  lines  of  communication  (road,  rail,  externally 
supplied  utilities,  and  possibly  airlift)  cannot  be 
counted  on  to  provide  uninterrupted  sustainment.  Air¬ 
bases  will  be  attacked  in  the  opening  hours  of  con¬ 
flict  by  air  and  should  expect  ground  attack  by  small 
forces  within  days  and  regular  units  within  weeks.  (9:1) 

These  examples  depict  an  environment  much  more  hostile  to  the 
maintenance  organ i zat i on  than  that  experienced  in  previous 
conflicts.  It  was  in  this  environmental  context  that  tne 

logistics  concept  of  operations  was  developed. 


SSDSSEi 

The  logistics  concept  of  operations  emphasizes  three  major 
themes,  " max i m i z i no  unit  self-sufficiency,  bringing  depot  capa¬ 
bility  to  bear  and  applying  theater  assets  to  fill  shor  t  ages .  ” 
(17:5)  To  meet  these  requirements  a  system  must  be  based  on  a 
posture  of  readiness  and  flexibility.  That  posture  is  achieved 
fcv  the  following: 

a.  Recognizing  wartime,  and  peacetime,  uncertainties. . . 

b.  Making  "best  use"  of  (allocating)  available  logis¬ 
tics  resources  (worldwide)  in  a  manner  that  reflects 
operational  priorities  for  each  unit  through  a  flexible 
and  responsive  support  system... 
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c  .  Recognizing  the  need  -for  unit  self-sufficiency  espe¬ 
cially  during  finite  periods  when  external  support  may 
be  disrupted  or  otherwise  unavailable  or  unresponsive. . . 

d.  Continuing  reevaluation  of  the  cost/effectiveness 
of  all  aspects  of  the  concept  of  operations  to  assure 
it  continues  to  maximize  combat  capability  over  time. 

e.  Approximating  (and  aggressively  testing)  the  wartime 
concepts  in  peace  time. 

f.  Applying  creativity,  innovation  and  new  technologies, 
and  information  systems  to  continual  improvements  in 
logistics  support.  (17:5-6) 

Further,  the  concept  has  eight  support  elements: 

1.  Mutual  Support.  Mutual  support  strengthens  the 
individual  fighting  unit  by  drawing  upon  theater  re¬ 
sources  to  fill  shortfalls... 

2.  Depot  Support.  Depot  support  focuses  first  on 
maintaining  unit  readiness... 

3.  Forward  Support.  Forward  support  consists  of 
"warm”  facilities  located  within  the  theater. 

4.  Joint  Operat i ons/ A  1 1 i ed  Support.  Requires  the  the¬ 
aters  to  work  logistics  support  with  other  services  and 
host  nat i ons . . . 

5.  Intertheater  Transportation.  Intertheater  trans¬ 
portation  (air  and  sea)  provides  a  frequency  of  deliv¬ 
ery  resulting  in  a  continuous  flow  of  resources  to  the 
t  heater .  .  . 

6.  Intratheater  Tr anspor tat i on .  Intratheater  trans¬ 
portation,  land,  sea,  and  air  will  be  used  for  unit 
resupply  or  redistribution  of  resources  to  other  the¬ 
ater  locations... 

7.  Command  and  Control.  Command  and  control  is  the 
steel  thread  which  must  pass  through  and  connect  all 
logistics  resources  and  activities... 

3.  Mobility.  Mobility  of  our  combat  forces  is  crit¬ 
ical  to  the  success  of  any  contingency  operat ion.  (17:7-3) 

While  this  concept  looks  at  the  total  logistics  system,  it  pro¬ 
vides  a  framework  to  assess  specific  aspects  of  maintenance 
organ i zat i ons .  Flexibility,  responsiveness,  creativity,  mobility, 
innovation,  and  self-sufficiency  are  characteristics  that  mainte¬ 
nance  organizations  need  to  effectively  support  the  logistics 
concept  of  operations.  These  concepts  along  with  the 

theoretical,  historical,  and  environmental  background  set  the 
stage  as  the  major  centralized  and  decentralized  maintenance 
organ i cations  are  described  in  the  following  chapters. 
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CHAPTER  3 


CENTRALIZED  MAINTENANCE 


j__t  ar^v  A_i_r  J_^f.i  SSHUQ^ii^.  1  MAC  ) 

Qua^Di-Ssi-i-Sii 

MAC  retains  much  of  the  centralised  maintenance  system  which 
was  previously  defined  in  AFM  66-1,  Maint.  enance  Management.  Po  1  i  cy . 
MAC  Regulation  66-1,  Ma_i.n, t.ejnan c e  Management  Po  1  icy,  now  specifies 
the  organisation  structure  and  responsibi 1 i t ies  assigned  to  each 
activity  in  the  maintenance  organization.  The  majority  of  MAC 
maintenance  units  follow  the  centralized  system.  The  overall 
maintenance  organization  is  made  up  of  the  Deputy  Commander  for 
Maintenance  (DCM)  with  his/her  staff  supported  by  three  squadrons 
w^ich  provide  the  manpower  and  equipment  to  perform  maintenance. 

( 10: 7) 

Avio.nj.cs  Mai  ntenance  ■  The  Avionics  Maintenance  squadron 
(AMS)  is  the  primary  source  for  both  on -equ i prnen t  and  off-equip¬ 
ment  maintenance  capability  for  electronic  systems  used  on  assign¬ 
ed  aircraft.  This  function  may  be  designated  a  branch  in  some 
Small  Maintenance  Organizations  !SMO)  when  unit  size  dictates. 
Add i t i anal  1 y ,  if  unit  size  or  weapon  system  supported  do  not 
necessitate  a  separate  squadron,  the  functional  avionics  shop 
specialists  may  be  incorporated  into  the  next  major  organizational 
unit,  the  Field  Maintenance  Squadron  (FMS). 

EiUtld  Ma  i  ntenance  ■  FMS  does  of  f -equ  i  prnen  t  rnai  ntenance  within 
the  capability  of  specialists,  equipment,  and  facilities.  It 
also  does  on-equipment  maintenance  beyond  the  capability  of  other 
assigned  maintenance  activities  and  on  FMS  assigned  equipment, 
such  as  test  equipment  and  maintenance  stands.  There  are  normal  - 
lv  four  major  functional  elements  within  FMS.  First,  Fabrication 
is  responsible  for  inspection,  repair,  or  local  manufacture  of 
aircraft  structure  and  support  systems.  Second,  Aerospace  Ground 
Equipment  (AGE)  provides  powered  and  non-powered  AGE  to  support 
the  missions.  Third,  the  Aerospace  Systems  branch  maintains 
aircraft  systems  including  fuel,  pneudraulic,  environmental,  and 
repair /reclamation  activities.  Fourth,  Propulsion  branches/sec¬ 
tion  provide  on-  and  of  f -equ  i  prnen  t  maintenance  for  propulsion 
units,  propulsion  components,  and  propellers.  Finally,  in  certain 
special  mission  units,  munitions  maintenance  and  support  activi¬ 
ties  are  also  assigned  to  FMS.  (1 2:22-31). 


12 


Q£.33n_i  zat._i  ona_l  Ma  inte  n  ance  .  The  Organizational  Maintenance 

Squadron  (CMS)  provides  primarily  on  -  equ  i  prnen  t  maintenance  for 
assigned  and  transit  aircraft.  Of  f -equ  i  prnen  t  rnai  ntenance  >a 

limited  to  the  capability  of  personnel  and  equipment  primarily  in 
the  support  branch.  The  major  on-equipment  functional  responsibi¬ 
lities  include  servicing,  scheduled  and  unscheduled  maintenance, 
pre-flights,  post  flights,  thru  flights,  and  home  station  checks. 
To  accomplish  these  tasks  the  OMS  is  organized  into  a  transient 
branch,  flightline  branch,  inspection  branch,  arid  support  equip¬ 
ment  branch.  These  functions  are  performed  by  aircraft  general 
maintenance  personnel .  (12:16-21) 

2CM  Staff  .  Having  briefly  described  the  or  gar.  »  z  a  L  .  or.  a  1 
elements  which  provide  the  manpower  and  equipment  to  support  the 
MAC  maintenance  mission,  the  focus  now  shifts  to  the  CCD  stuff. 
The  DCM  staff  is  organized  to  perform  a  variety  of  functions; 
maintenance  control,  quality  control,  and  a  dm  1  n  i  s  tr  a  t  i  or, . 
Maintenance  control,  with  its  centralized  emphasis  on  production 
control  and  direction,  is  the  dominant  area  for  this  discussion. 

Maintenance  control  is  the  staff  function  responsible  for 
directing  the  maintenance  production  activities,  author¬ 
izing  the  expenditure  of  resources,  and  controlling 
the  actions  required  to  support  the  mission.  Maintenance 
control  manages  the  full  cycle  of  production  by  planning, 
scheduling,  directing,  and  controlling  all  maintenance  on 
primary  missions,  mission  support,  and  transient  aircraft, 
including  related  support  and  training  equipment.  To 
accomplish  their  responsibilities,  maintenance  control  .s 
divided  into  three  functional  elements:  job  control, 
plans  and  scheduling  and  documentation  and  materiel 
control.  (11:12) 

.Job  C o n t  r  oX  •  Job  Control  directs  arid  controls 
the  expenditure  Df  maint enar.-ce  resources.  Through  job  control 
all  actions  taker,  to  maintain  and/or  return  aircraft  to  service¬ 
able  condition  are  directed.  Maintenance  plans  are  constant!,, 
monitored  to  ensure  me i n t enance  is  completed  according  to  estao- 
1  i  shed  priorities.  When  unscheduled  mai  ntenance  is  .-squired,  Jco 
Control  directs  the  personnel  and  equipment  resources  of  the  main¬ 
tenance  squadrons  to  perform  the  necessary  repair.  Job  Control 
a  1  so  coordinates  materiel  r  equ  i  r  ernents  through  Materiel  Control 
arid  Plans  and  S  c  h  e  d  u  1  i  n  g  to  ensure  parts  are  avail uCie  wrier.  a.id 
where  needed.  Job  Control  is  the  hub  of  trie  on -equ  i  prnen  t  mainte- 
nance  effort.  To  ensure  t  h a t  both  sziisduled  a n d  u n s c h e d u  i  e d 
maintenance  supports  the  wing  mission,  job  control  coordinates 
with  Plans  and  Scheduling  and  Documen tat i on .  (11:12-13) 

and  Scheduiing  and  23£3IiiSi2i3i.i.3.LL  •  This  function 
integrates  operational  mission  requirements  with  scheduled  and 
unscheduled  mai  ntenance  requirements  to  support  the  overall  mis¬ 
sion  within  the  constraints  of  maintenance  capability.  Througn 


the  use  of  quarterly,  monthly,  weekly,  and  daily  maintenance 
planning  cycles,  Plans  and  Scheduling  ensures  support  to  the  mis¬ 
sion  where  capability  exists  and  works  to  resolve  shortfalls  to 
meet  requirements  when  necessary.  The  documentation  section  main¬ 
tains  the  historical  records  for  assigned  weapon  systems,  training 
devices,  arid  support  equipment.  Accurate  records  ensure  that 
scheduled  inspection/maintenance,  modification,  and  time  change 
requirements  are  accornp  1  1  shed  at  the  proper  interval.  (11113-41) 

ContrcX-  Materiel  Control  provides  coordina¬ 
tion  between  maintenance  and  supply,  manages  supply  transactions 
for  the  maintenance  complex,  and  manages  the  production  of  assets 
in  the  repair  cycle.  (11:50)  The  maintenance  supply  liaison  (MSL) 
section  interfaces  with  both  the  maintenance  organization  and  the 
central  base  supply  system  and  assists  maintenance  personnel  in 
solving  supply  related  problems.  The  production  control  section 
directs  and  controls  the  of f  -  e qu i pmen t  maintenance  effort  to 
return  line  replaceable  units  (LRU),  components  like  black  boxes, 
and  shop  replaceable  units  (3RU),  sub  assemblies  of  LRUs,  to  the 
supply  system.  This  effort  is  controlled  by  shop  scheduling  and 
the  Repairable  Asset  Control  Center  (RACC)  which  acts  as  an  off- 
equipment  jab  control  and  parts  processing  function.  ( 1  i  : - - ) 

In  summary  MAC  maintenance  organization  structure  follows  the 
classical  design  top  down  pyramid  form.  The  key  elements  in  this 
system  are  Maintenance  Control  which  provides  centralized  control 
over  the  entire  system,  and  the  maintenance  squadrons  which 
execute  the  maintenance  necessary  to  support  the  operational  mission. 

^vantages./ Disadvantages 

Positive.  MAC'S  centralized  maintenance  concept  has  several 
positive  aspects  when  analyzed  on  a  classical  theory  oasis. 
First,  operating  from  stable  and  secure  bases  in  the  continental 
United  States  (CONUS),  a  stable  or gan i z at i on a  1  environment  allows 
the  centralized  s. -stern  to  provide  a  high  level  of  self- 

sufficiency.  Second,  specialization  provides  a  high  level  of 
expertise  for  organizational  and  intermediate  level  maintenance. 
Third,  economies  of  scale  can  be  achieved  through  the  division  of 
1 abor .  Further,  centralized  control  can  focus  the  direction  of 
the  total  maintenance  effort  to  meet  specific  objectives. 

•  Critics  of  classical  theory  would  point  Out 

potential  weaknesses,  however.  They  would  point  to  the  red  tape, 
inflexibility,  dominating  authority,  and  position  protection  as 
negatives.  (61291)  When  compared  to  historical  experience, 
the  centralized  system  appears  to  be  most  vulnerable  in  overseas 
locations  where  rapid  r  ed  ep  1  oyrnen  t  and  r  econst  i  tut  i  on  may  be 

required.  Fixed  i  ntenrned  i  ate  level  shops,  if  not  hardened  would 

be  a  vulnerable  high  priority  target.  Strict  specialization  also 
hampers  -flexibility  when  personnel  attrition  is  considered. 

The  TAF  and  SAC  have  taken  the  decentralized  approach  to  counter 
these  problems. 
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CHAPTER  4 


DECENTRALIZED  MAINTENANCE 
Zsc.ti.cai.  Aj_r_  Fcrces  ZZ£i£Z 
ZS!2&st  Qri.ent.ed  Main t.e rare e  Qr3ani.rat.i0ri  ZZ2D12Z 

The  TAF,  comprised  of  Alaskan  Air  Command  (AAC),  Air  Force 
Reserve  (AFRES)  tactical  units,  Pacific  Air  Forces  (PACAF), 
Tactical  Air  Command  (TAC),  and  United  States  Air  Forces  Europe 
(USAFE),  utilize  the  decentr al i red  system  called  Combat  Oriented 
Maintenance  Or  gan  i  r  at  i  on  (COMO).  AAC  /  AFRES  /  PACAF  TAC  /  USAFE  Reg¬ 
ulation  66-5,  Combat  Q3_i.ent.ed  Ma_in.t  enanc  e  Organization,  Par  t  Qx;ej. 
Po_l._i.cy  and  General  R*s2ons_i.b_i._l..i. _ti.es  states  the  objectives  of  the 
decent ralired  system  are  mobility  and  flexibility.  This  organiz¬ 
ation  structure  evolved  from  the  TAC  experience  in  developing  the 
Production  Oriented  Maintenance  Organization  (POMO)  concept  in  the 
mi  d-19-’Os, 

S_gu sdCSH s .  TAF  maintenance  organizations  using  COMO  are 

structured  with  three  squadrons  performing  the  direct  production 
♦unctions  under  the  Deputy  Commander  for  Maintenance  (DCM).  These 
squadrons  are  the  Aircraft  Generation  Squadron  (AGS!,  Component 
Repair  Squadron  ( CR3 ) ,  and  Equipment  Maintenance  Squadron  (EMo). 

A  description  of  each  follows.  : 16: 1-6) 

AGS.  The  Aircraft  Generation  Squadron  !AG3)  is  pri¬ 
marily  responsible  for  on -equ i prnen t  maintenance.  These  squadrons 
are  organized  and  staffed  to  maximize  sortie  production  capabil¬ 
ity  in  minimum  time.  The  major  element  of  the  squadron  is  the 
aircraf  *.  maintenance  ur.it  1  AMU)  which  has  near  autonomy  in  its 
at  i  1  1 1  y  to  perform  al  1  the  major  maintenance  functions  or.  pr  i.,iar  / 
mission  aircraft.  The  AMU  has  crew  chiefs,  specialists,  and  weap¬ 
ons  load  crews  assigned.  These  personnel  are  normally  organized 
into  flights!  however,  unit  size,  weapon  system,  or  theater  unique 
conditions  may  dictate  separation  of  specialist  and  weapons 
branches.  The  most  significant  difference  between  AGS  and  its 
traditional  maintenance  counterpart  QMS  (centralized  maintenance; 
is  that  both  authority  and  responsibility  for  meeting  missions 
requiremet  ts  rests  with  AMU  management  on  a  routine  basis  as 
opposed  to  job  control.  (16:9-1) 

CPS./EMS.  The  sources  of  of  f  -  equ  i  prnen  t  maintenance 
capability  are  the  Component  Repair  Squadron  (CRS)  and  Equipment 
Maintenance  Squadron  (EM3).  First,  CRS  provides  of  f -equ  i  prnen  t 
capaoilities  not  possessed  by  the  other  squadrons  and  on -equipment 
when  warranted  and  coordinated  through  the  Maintenance  Operation 
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Center  ( M OC )  .  The  organization  structure  consists  of  the 
■following  branches:  accessory  maintenance,  propulsion, 
conventional  avionics,  integrated  avionics,  aircrew  training 
devices  IATD) ,  and  test  measurement  and  diagnostic  equipment 
branch.  Within  the  branch  specific  shops  grouped  by  specialty 
ensure  that  ♦raining  is  accomplished  to  support  maintenance 
production.  In  the  CRS  the  control  over  the  repair  cycle  is  at 
the  shop  chief  level.  To  support  the  overall  maintenance  effort 
and  increase  weapon  system  familiarity,  specialists  from  the  CRS 
can  be  dispatched  by  the  MOC  to  suppor  t  periodic  maintenance  such 
as  isochronal,  phase,  or  periodic  inspections  performed  by  EMS. 

The  Equipment  Maintenance  Squadron  (EMS)  performs  Potn  on- 
equipment  and  of f -equ i prnen t  maintenance  through  its  five 
branches.  The  flightline  supper  t  equipment  (FLSE)  branch 
inspects,  services,  repairs  and  dispatches  both  powered  and 
nen-powened  support  equipment.  The  maintenance  branch  maintains 
and  performs  scheduled  inspections  on  aircraft  and  equipment. 

The  fabrication  branch  does  repair,  maintenance,  modification, 
local  manufacture,  and  inspection  on  aircraft  and  equipment. 
<16:20-3'  The  munitions  branch  maintains  conventional,  nuclear, 
and  chemical  weapons  and  their  associated  suspension  and  release 
systems.  This  branch  is  also  responsible  for  the  storage  and 
inspection  of  all  munitions.  The  explosive  ordinance  disposal 
'EC D)  branch  (as  the  name  implies)  has  the  unique  respons it i  1  i  iy 
of  being  trained  and  equipped  to  disarm  or  dispose  of  hazardous 
munitions.  The  internal  control  of  production,  training  of 
personnel  and  expenditures  of  maintenance  resources  is  delegated 
to  the  lowest  practical  level.  As  with  CRS,  EMS  capability  may 
be  dispatched  through  coordination  with  the  Maintenance 
Operations  Center  when  necessary. 

Staff ,  The  DCM  staff  performs  many  of  the  functions  famil¬ 
iar  to  the  centralized  maintenance  organization.  The  key  differ¬ 
ence  falls  1 n  the  organizational  element  directly  involved  in  the 
production  process:  the  Maintenance  Operations  Division.  7 h i s 

staff  function  c  a  r  r  e  s  p  o  n  d  s  to  Maintenance  Control  in  the  central¬ 
ized  organization;  however,  the  amount  of  control  exercised  by 
the  staff  is  significantly  reduced.  The  elements  of  the  Mainte¬ 
nance  Operations  Division  are  the  Maintenance  Operations  Center, 
Mainter, ance  Plans,  and  Materiel  Control. 

Maintenance  Operations  Center  J.M2£JL  •  The  Maintenance 
Operations  Center  holds  the  central  functional  respons i b l 1 i ty  for 
directing  or  monitoring  sortie  production  to  meet  the  flying 
schedule  and  maintenance  production.  The  major  contrast  with  the 
centralized  system’s  job  control  lies  in  the  degree  to  which  con¬ 
trol  is  exercised.  Of  f -equ  i  prnent  production  is  controlled  by  EMS 
and  CRS.  On-equipment  maintenance,  within  the  capability  of  AGS 
personnel  and  facilities,  iu  controlled  by  AGS  supervision.  MOC 
pe'scnnel  monitor  production  to  ensure  that  overall  maintenance 
objectives  are  being  met. 
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This  includes  setting  priorities  -for  joint  use  -facilities  and 
equipment  and  redirecting  maintenance  effort  when  necessary. 
Positive  direction  is  assumed  by  the  MGC  under  erner -gency /con¬ 
tingency  operations.  (16:3-2) 

tgranc  e  Plans.  Maintenance  Plans  has  two  brancnes: 
Plans,  Scheduling,  and  Documentation  and  Combat  Plans  and  Mobility. 
Plans,  Scheduling,  and  Documentation,  like  its  centralised  system 
counterpart,  integrates  maintenance  capability  to  support  aircraft 
sortie  production  and  training.  The  monthly,  weekly,  and  daily 
planning  cycles  enable  optimum  vise  of  maintenance  resoutces.  A 
cooperative  effort  between  squadron  supervisors  and  Plans  and 
Scheduling  keep  the  daily  schedule  current.  The  AMU  cniefs, 
production  s  u  p  e  r  i  n  t  e  n  d  e  n  t  s ,  o  r  flight  chiefs  i  n  c  o  r  p  c  r  a  i  e  ir.airtc- 
narce  needs  generated  during  the  day  into  the  daily  mai ntenauce 
plan.  (16:3-16!  The  documentation  function  has  the  same  basic 
respor.si  b  i  1  i  ty  as  in  the  centralized  system}  however,  the  DCM  ..a/ 
decentralize  some  documents  down  to  the  shops  responsible  for  Lne 
equipment.  The  central  documentation  function  is  still  respon¬ 
sible  for  document  reviews.  Docurnen  tat  i  an  also  assists  Flans  ana 
Scheduling  with  time  phased  inspections  and  depot  level  mainte¬ 
nance  planning.  Additionally,  Documentation  aids  Materiel  Con¬ 
trol  in  time  change  item  management. 

The  Combat  Plans  and  Mobility  function  of  the  Mai  ntericwi  ce 
Operations  Division  acts  as  the  focal  point  for  deployment e.v.p  i  c. ,  - 
ment.,  contingency,  and  operational  readiness  inspection  planning 
for-  the  maintenance  complex.  (16:3-43)  Combat  Plans  and  Mobil¬ 
ity  reviews  existing  plans  and  develops  maintenance  plans  to 
support  operational  plans.  This  includes  aircraft  generation  and 
munitions  support  plans  for  contingency  operations.  Also,  check¬ 
lists  are  developed  and  training  conducted  to  ensure  personnel 
are  prepared  in  all  phases  of  mobility. 

Mali  er_i_e_l_  C  o  n  _tr.oJ. .  Materiel  Control  coordinates  bee.  we  am 
rna  i  ntsnance  and  supply,  manages  supply  transac  t  i  O/.-s  for 

ma inference.  ard  monitors  the  production  of  repairab.e  assets. 
The  two  f.rcti  or*s  of  Mate'-  iel  Control  which  acccm.pi.si.  i:.«  ae 
tasks  ere  Maintenance  Supp  1  y  Liaison  (MSL)  ana  Repair  Cycle  Mo..  - 
iter  (PCM>.  Again,  lw=-  i.riar/  contrast  between  central. zed  _,nu 
COMO  o-' g  =  n  i  bat  i  tons  lies  in  the  production  arena.  The  RCM,  as  cl.e 
name  implies,  monitors  of  f  -equipment  production,  but  trie  ij.it,  _i  i 
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COMO 

has  demonstrated  sign  if  icant  i  .up  >  j-.sne.itb 

ever  previous  attempts  at  decentr al i zat ion.  Using  the  Ai  >  craft 
Maintenance  Unit  (AMU1  concept  aligned  with  deployable  flying 
souadrons,  the  mobility  of  tasked  units  is  greatly  improved 
without  violating  the  unity  of  command  principle  wh  »c!i  occurred 
with-  the  Squadron  Maintenance  cor.ce pt  in  Vietnam.  ieiiavioral 
advocates  wou  1  d  contend  that  the  d aoentr al i ced  system  pro.  id  as  a 


1  - 


better  environment  -for  developing  leadership  in  subordinates 
by  placing  the  responsibility  -for  decision  making  at  the  operating 
level.  This  gives  individuals  more  experience  in  exercising  in¬ 
dividual  initiative  and  judgment.  Further,  using  specialists  to 
perform  a  variety  of  tasks  outside  their  primary  utilization  -field 
adds  flexibility  and  responsiveness.  The  on-equipment  focus  of 
the  AGS/AMU  makes  the  unit  more  deployable  and  less  dependent  on 
fixed  intermediate  assets?  however,  potential  problems  still  exist 


Negati.v=.  Until  follow-on  intermediate  support  arrives,  host 
base  assets  will  be  severely  taxed.  Add i t i ona 1 1 y ,  units  deployed 
or  dispersed  without  intermediate  level  support  will  require 
significant  stocks  of  line  replaceable  units  (LRU)  to  maintain 
sufficient  sortie  rates.  Ineffective  coordination  and  concentra¬ 
tion  of  effort  associated  with  previous  decentralized  systems  may 
still  be  a  problem;  however,  the  Maintenance  Operations  Center 
(MOC)  can  assume  centralized  control  if  necessary  to  focus  effort 
where  needed  most.  Mow  lets  look  at  the  new  SAC  decentralized 
system . 


St, rat.eg_i£  A_i_r.  Command  (  SAC  ) 

Or_i  ented  LogJ_st_ics  System  J.ROLS_>. 

Strategic  Air  Command  (SAC),  long  the  stalwart  Df  AFM  66-1 
centralized  maintenance,  has  adopted  a  flexible  system,  called 
the  Readiness  Oriented  Logistics  System  (ROLS).  This  system 
incorporates  many  of  the  features  found  in  the  POMO/COMO  systems 
which  emphasize  decentral iration.  SAC  Regulation  66-14,  Read  1  ness 
Logistics  S^stemx  VoX  i,  specifies  that  this 
organization  makes  possible  a  clear  line  of  authority  and 
accountability  from  the  DCM  [Deputy  Commander-  for  Maintenance! 
down  to  the  lowest  echelons  of  aircraft  maintenance.  (14?  1-1) 


5auad r a n s .  The  major  production  organizational  elements  are 

retained  from  the  traditional  66-1  centralized  system.  They 
include  four  maintenance  squadrons:  Organizational  Maintenance 

Squadron  (OMS),  Avionics  Maintenance  Squadron,  (AMS),  Field  Main¬ 
tenance  Squadron  (FMS),  and  Munitions  Maintenance  Squadron  (MM6) 
and  the  DCM  staff.  The  two  major  changes  are  the  shift  of  special 
ists  into  organizational  maintenance  and  the  shift  of  production 
control  to  the  production  squadrons.  (13:2) 

OMS.  The  Organ i rat i ona 1  Maintenance  Squadron  gains  a 
specialist  branch  by  moving  personnel  from  AMS  and  FMS.  (13:3-4) 
These  specialists  are  now  assigned  to  on-equipment  responsibili¬ 
ties.  They  perform  the  trouble-shooting,  remove  and  replace  ac¬ 
tion,  and  servicing  necessary  to  return  aircraft  to  operational 
status. 
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Sines  the  specialists  are  now  located  on  the  f  1  i  gh  t  1  i  ne  and  read- 
i 1 y  available  to  direct  their  attention  tc  weapon  system  gener - 
ation,  the  time  needed  to  regenerate  aircraft  should  be  reduced. 
Responsibility  and  control  of  personnel  and  equipment  resources 
necessary  -for  on -equ  i  prr.en  t  mai  ntenance  has  now  shitted  to  uMo 
mai  nter.ance  supervision.  This  shi  +  t  places  control  in  the  hands 
ot  maintenance  eft  ice's  and  senior  TiCCs  closest  to  the  action. 
Where  specialist  are  not  directly  assigned  to  CMS  due  to  organiza¬ 
tional  size  and/or  personnel  availability,  the,,  car;  be  requested 
by  QMS  supervision  through  the  Aircraft  Readiness  Center,  i 

AMR .  Avionics  loses  some  of  -ts  specialists  to  .  1 S- 

■for  ti’if  cn-equipment  maintenance  function.  However,  AH3  : 
specialist  for  off-equipment  and  such  on -equ  i  pr.ien  t  main  tc-.iai.ee 
while1'  exceeds  the  capability  of  CMS.  Responsibility  and  ccmi  o  1 
=  ■*  production  now  rests  with  AMR  supervision  down  through  the 
branch  and  shop  level.  "re  specific  organ i zat i on  structure  is 
dependent  upon  missions  systems,  organ i zat i on  size,  personnel, 
arid  such. 


F MR .  FMR,  like  AMS,  loses  on-equipment  maintenance 
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to  the  maintenance  by  establishing  A i rcr af t /Repai r  Shop  Parts 
Stores.  Moving  supplies  closer  to  the  point  of  use  reduces  the 
lag  time  experienced  in  the  centralized  system.  (14:5-1) 

Other  S_t a_f jt  .  The  other  -functional  areas  o-f  the  DCM 
Staff  perform  essentially  the  same  as  in  the  centralized  systems. 
Where  unit  size,  mission,  and  geography  dictate  R0L3  provides  the 
flexibility  to  move  functions  such  as  documentation  to  the  main¬ 
tenance  squadrons. 

sad  vantages 

Pos  J.  t.  j.  v  e .  Though  there  is  limited  experience  with  SAC’S 
new  system,  POLS  appears  to  have  the  structural  advantages 
espoused  by  those  in  favor  of  a  compromise  between  classical 
design  theory  and  the  behavioral  approach.  First,  decision 

making  has  been  pushed  down  to  lower  levels,  promoting  leadership 
development.  Second,  the  basic  structure  of  production  units 
retains  the  inherent  advantages  of  spec i al i zat 1  on  in  off- 
equipment  maintenance.  Third,  on-equipment  maintenance  added  the 
responsiveness  and  flexibility  not  available  previously  by 
assigning  specialists  to  the  QMS.  SAC  provided  additional 
flexibility  to  this  system  by  giving  the  DCM  greater  latitude  in 
matching  the  organizational  structure  to  the  local  environment. 

Negative.  Due  to  the  short  time  ROLS  has  been  in  effect, 
an  objective  evaluation  of  problems  would  be  premature.  However, 
potential  resistance  to  change  is  present  with  any  organizational 
change  of  the  magnitude  SAC  has  undertaken.  Establishing  effect¬ 
ive  training  programs  to  broaden  specialist  skills,  ensuring  both 
on-equipment  and  of  f -equ  i  prnen  t  maintenance  support  are  balanced, 
and  providing  support  to  deployed  units  are  but  three  of  the 
c  ha  1 1 enges . 
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CHAPTER  FIVE 


CONCLUSION /RECOMMENDATIONS 


The  current  maintenance  organization  structures  do  support 
the  Air  Force  logistics  concept  of  operations.  While  all  are 
basically  beaureaucrat  i  c  in  -form,  the  impact  of  behavioral  fact¬ 
ors  is  evident  in  the  trend  toward  greater  flexibility.  Further, 
while  not  addressed  directly  in  this  study,  leadership  is  far 
from  a  minor  factor  in  affecting  responsiveness.  With  the  proper 
resources  and  leadership  a  balance  can  be  struck  on  the  spectrum 
between  centralization  and  decentralization. 

Central ization/Decentral i zat ion.  The  role  of  centralization/ 
decentral ization  in  developing  maintenance  organization  design  is 
not  clearly  at  one  end  of  the  spectrum  or  the  other.  Management 
theorists  still  debate  the  benefits  of  the  classical  design 
theory  and  the  behavioral  approach.  History  shows  us  that 
aspects  of  each  system  are  beneficial  depending  on  the  environ¬ 
ment  and  objectives.  When  selecting  an  organizational  design, 
leaders  and  planners  need  to  evaluate  the  potential  impact  of 
changes  not  just  on  short  run,  narrowly  defined  objectives,  but  on 
the  logistics  system  as  a  whole. 

Organizational  design  philosophy  as  illustrated  by 
the  maintenance  organizations  described  in  this  report  have  a  direct 
impact  on  the  way  each  system  operates.  Of  greater  significance 
is  the  effect  organ i zat i ona 1  design  can  have  when  it  comes  to 
supporting  the  logistics  concept  of  operations. 

MAC.  The  centralized  system  promotes  specialization, 
division  of  labor,  narrow  expertise,  and  rigid  control.  These 
aspects  accrue  economies  of  scale  and  efficiency;  however,  the 
inflexibility,  red  tape,  and  vu 1 ner ab i 1 i ty  overseas  could  be  ser¬ 
ious  detractors.  MAC  plays  a  key  role  in  both  inter theater  and 
intratheater  t r anspor tat i on .  In  supporting  this  role  maintenance 
organ i zat i ons  need  the  flexibility  to  use  personnel  and  resources 
across  functional  lines  to  rapidly  turn  aircraft  in  the  hostile 
environment  of  combat.  Procedures  that  speed  repair  action  and 
delivery  of  spare  parts  to  the  flightline  are  essential.  Mainte¬ 
nance  resources  must  be  hardened  to  ensure  sur vivabi 1 i ty .  Inter¬ 
mediate  level  maintenance  capability  built  into  the  centralized 
maintenance  concept  enhances  the  logistics  concept  of  self-suf- 
f i c i ency . 


TAF.  After  several  attempts  at  trying  to  match  a 
maintenance  organization  structure  to  the  mobility  and  sortie 
generation  roles,  Tactical  Air  Forces  have  adopted  COMO.  The 
system  has  shown  positive  gains  for  over  ten  years;  however,  a 
long  logistical  supply  trail  may  accompany  the  rapid  deployment 
capability.  Intermediate  level  maintenance  capability  may  not  be 
readily  available  to  sustain  continued  sortie  generation  a-fter 
initial  spares  are  consumed.  Prepasi t ioned  resources  in  hardened 
facilities  can  overcome  this  constraint.  But,  the  cost  is  high. 

SAC.  The  switch  from  centralized  to  decentral i zed 
maintenance  system  is  a  major  change  in  the  way  SAC  performs 
maintenance.  Initial  indications  are  positive,  but  sufficient 
data  is  not  available  to  make  concrete  conclusions  at  this  time. 


5££°t2!!!gil42ii.Shs 

The  following  r  ecomrnend  at  i  ons  are  simple,  straightforward, 
and  general .  The  problem  of  evaluating  the  impact  of  subtle 
changes  to  specific  organizations  on  the  whole  logistics  system 
still  remains  a  major  challenge.  The  real  test  will  CDrne  in 
combat  when  finding  deficiencies  could  have  an  unacceptably  high 
price.  In  the  meantime,  a  concerted  effort  should  be  made  to 
identify  and  resolve  shortcomings  as  time  and  funding  permit. 

e s •  Major  commands  and  joint  agencies  should  develop 
exercise  scenarios  which  maximize  the  strain  on  the  logistics 
system  inherent  in  combat  operations.  These  exercises  should 
include  attrition  of  personnel,  facilities,  lines  of  communica¬ 
tion,  and  transportation  assets.  Realism  is  the  key. 


tj.cn .  Simulation  models  should  be  developed  Lo  try 
alternative  methods  under  constraints  which  cannot  be  exercised. 
Models  which  provide  realistic  worst  case  situations  should  be 
employed.  Inputs  and  constraints  should  be  derived  by  experienc¬ 
ed  front  line  personnel  from  each  logistics  discipline.  The  task 
would  be  hard  but  the  alternative  could  be  worse. 

Esi.i.£id^SH  E^searcjj.  This  paper  has  only  scratched  the 
surface  of  one  ascect  of  the  logistics  system  required  to  meet 
the  demands  of  future  combat.  The  Air  Staff  should  sponsor  an 
integrated  research  project  using  Air  Command  and  Staff  College, 
Air  War  College,  and  Air  Force  Institute  of  Technology  resources 
to  study  the  interface  between  logistics  functions  at  the  wing 
level.  The  resources  of  maintenance,  supply,  and  transportation 
must  be  organized  in  such  a  manner  that  they  compliment  each 
other  in  supporting  the  operational  mission. 
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